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ABSTRACT

A program of interest to surface chemists has been
developed for use on NRL's Control Data Corporation 3800
computer, The program reads film pressure, surface po-
tential, and molecular area data. Tabulated values are re-
turned for the compressibility, modulus of compressibility,
and perpendicular component of the molecular dipole mo-
ment, along with corresponding molecular areas. Library
routines for the Calcomp Plotter are used to plot the com-
pressibility vs area/molecule, modulus of compressibility

vs area/molecule, and perpendicular component of the

molecular dipole moment vs area/molecule.

PROBLEM STATUS

This is an interim report; work is continuing on the

problem.
AUTHORIZATION
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CDC 3800 COMPUTER PROGRAM TO CALCULATE AND PLOT THE
COMPRESSIBILITY, MODULUS OF COMPRESSIBILITY, AND
PERPENDICULAR COMPONENT OF THE MOLECULAR
DIPOLE MOMENT OF FILMS SPREAD ON LIQUID SURFACES

INTRODUCTION

Much of the data collected in the study of films spread on liquid surfaces is in the
form of either film pressure or surface potentials at various molecular areas. The in-
terpretation of these data may indicate conformation and orientation of molecules in the
liquid surface.

This program, titled "Films," was developed to avoid the tedious slope calculations
necessary for obtaining compressibility curves from film pressure data. Because sur-
face potential, AV, data are often collected along with film pressure data, the program
uses AV data to calculate molecular dipole moments perpendicular to the liquid surface.

GENERAL PROGRAM INFORMATION

Input is grouped either as set 1 data or set 2 data, depending on whether it is film
pressure vs area/molecule (set 1) or surface potential vs area/molecule (set 2). For
set 1 data, the program returns tabulations and plots of the compressibility and modulus
of compressibility vs area/molecule. For set 2 data, the program returns perpendicular
dipole vs area/molecule.

The program may be run with either or both sets present in the data deck. All set 1
data must be kept together, and all set 2 data must be kept together. Set 1 data need not
precede set 2 data in the data deck. Input may be presented in either increasing or de-
creasing order by area, but successive data points must be presented successively in the
data deck. ’

The program accepts up to and including 50 points for each film pressure run ahd 50
points for each surface potential run. The program accepts up to and including 99 runs
for each set 1 and set 2.

Output quantities are calculated as follows:

Compressibility in cm/dyne = 1 Aoy = A
. = . ,
(i) A(i) F(i)-F(i-l)

where (i) refers to the ith data point, F is the film pressure in dynes/cm, and A is
the molecular area in square angstroms/molecule.

1
compressibility (i)

Modulus (; y of compressibility in dynes/cm =

and
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Perpendicular dipole (;y in Debye units = -—-4—— X 3x10-4,
, m

where AV is surface potential in millivolts.

INPUT LIMITS
Ajea/molecule: 0.00 to 999.99 square angstroms/molecule
Film pressure: 0.00 to 99.99 dynes/cm

Surface potential: 0.00 to 999.99 millivolts

OUTPUT LIMITS
Compressibility: no limits on magnitude but three significant digits
Modulus of compressibility: same as for compressibility -

Perpendicular dipole: 0,00 to 99.99 Debye units

DEFINITIONS OF TERMS IN PROGRAM

ITSETS — the total number of data sets in the data deck. ITSETS will equal 1 if only
one type of data (either set 1 or set 2) is present. ITSETS will equal 2 if both sets 1 and
2 are present in the data deck.

ITSET — designation of data type: ITSET =1 indicates film pressure-vs-area data
and ITSET = 2 indicates surface potential-vs-area data

ITRUNS —total number of experimental trials for either set 1 or set 2 data. For
example, if one film-pressure-vs-area curve was made of five different compounds,
ITRUNS for set 1 would equal 5. If five film pressure-vs-area curves were made of one
compound, ITRUNS for set 1 would equal 5. If three film pressure-vs-area curves were
made of one compound and one film pressure-vs-area curve was made of two additional
compounds, ITRUNS for set 1 would equal 3.

0 = ITRUNS = 99
IRUN — ordinal number of an experimental trial in either set 1 or set 2.
0 = IRUN = 99
NUM — nuinber oi data points in some particular IRUN.
0 = NUM = 50

Information about the Calcomp Plotter subroutines used in this program can be found
in the following notes and memoranda:

1. Memorandum 7810-5:ABB:rmd:pj, September 18, 1967, Plotter Subroutine Package.
2. Memorandum 4500-31:DEG:rmd, August 24, 1967, 3800 Utility Program.
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3. Memorandum 7810~-33:GHR:rmd, Noveniber 22, 1967, Plotter Subroutine Package.

4. Memorandum 7810-121:GR:vjs, August 14, 1968, Changes in Plotter Subroutine
Package.

5. NRL Computer Note 6, October 17, 1968, Plot Time Message for the Calcomp
Plotter.

6. NRL Computer Note 10, December 17, 1968, Initialization for the 3800 Calcomp
Plotter Package.

7. NRL Computer Note 25, June 12, 1969, New SCALE Subroutme to go on the 3800
System Library.

PROGRAM

PRUGRAM F]Lm®S ;
DIMENSI®ON AnEA (50),PRESS(50),COMP(50),CMON(50),DELV(50),PERMJ(50)
1,DELA(50),DELP(50),ARKRAY(254)
CALL PLUTS {ARRAY,254,7)
1CBUNT=L
READ 100.1T3ETS
READ 101,I5ET, [TRUNS
GO TO (1,2) [ISET
PB4 1=21,]171RUNS
REAY IUZA‘RCNoNUMaNnAIMlE
NNUMENUM=1
D 9 IIs1,N M
AREA(I])=U,
PRESS(11)=0,
5 CONTINYE ~
D & [Il=3,NyM
READ 108, AREAC]I1),PRESS(I])
) CONTINYE
N8 7 1122,NyM
DELACII)SAREA(II=1)=AREACI])
DELP(11)=PRESS(][1)=PRESS(}Is1)
CeMP(IT)=(1, ZAREACID))®(DELACIIY/DELP(I]))
cMEp(lI)=l, /COMP(I!)
7 CONTINYE
PRINT 200,1%ET, 1RUN NyA,M,E
by 9 J=1,NUF
PRINT 201,PrESS{J),AREA(J)
9 CONTINYE
PRINT 202
Do 10 Je2,NuM
FRINT 203,CeMP(J),CMBUTJ)AREACY)
v CONTINVE
CALL SCALE(LOMP(2),NNUM,8,,CHMIN,DC,157CTK)
CablL AXIS(O,,O.,25HCCMPRESS[BILXTY (CM/DYNE), es,a,.vn,,erx,cmxu,
1DC,5HELD )
CALL SCALEC(AREA(2),NNUM,10,,AMIN,DAy1,ATK)
CaLL AXIS(01pU.oZBHARtA/MOLEFULt (SQ, ANGQTRBMS)o'éaninaro.aATKu
1AMIN,DA,4HFE,2}
CALL PL@I (0,90.:2)
CALL LINE (AaREA(2),CEMP(2),NMUM,1,2,0,1,1)
CALL PLOT(1,,10,,3)
CalL PLOT(1,,10,,2)
CaLL SymBulL (1,,10,,0,21,21HCOMPRESSIBILITY CURVE,O0,,21)
CalLl PL@T(1s,,0,,:3) .
CALL SCALE((MOD(2),NNUM, 8,»CMMIN,DCML1, CMTK)
CALL Ale(U,,O,,17HMCUULUS (DYNE/CM),17,8,,90,,CMTK, CMMIN,DCM,

»

AITITSSYTIND



2y

ic

1o

140
141
luz
1u3
240

201
2Ve

203
2V4
2¢s

2V¢
500

L. A, HALPER

154E10,3)

call Ax;b (U0, )2BHAREA/MBLECULE (Sp,ANGSTREMS),=28,10,,0,,ATK,
LAMIN)DA  4HF 0 ,2)

catlL PLOT(O,,D,,2)

CaLL LINE (aREA(2),CMBD(2),NNUM,1,1,0,1,1)

CaLL PLOT(Y, ,10,.6)

call PLuT(i..lo..Z)

CalLL SYMBOL (1,,10,,0,P1,26HMODULUS OF CAMPRESSIBILITY,0,,26)
CaLL PLOT (16,.0...3)

CUNT INYE

JCOUNTEJCLUNT+1

IF (1TSETS ,EQ, 4) GO TO 500
IF (ICOUNT ,EG,2) Ge 7@ 500
KEAD 101,15ET, ] TRUNS

Gu TO 8
DO 15 J=1,§TRUNS
READ 102, JRUN,NUM, N, A,M,E
DO 16 11#1,nUM
AREA (11120,
DELV(EL)=0,
CONTINVE

DB 13 1I=si,nUM
READ 103, AREA(IT),DELV(I])
PERMUCTI)ISCLELV(TIT)*AREACT])/(4,+3,14159))e3,9(10,%v(<4))
CONTINUE ~
PRINT 2043 15ET, JRUN,N,4,M,E
DE 11 TI®1,AUM
PRINT 204,DelV(I1),AREA(I]D)
CONTINUE ~
PRINT 205
De 312 1}s1,nUM
PRINT 206,PeRMUCTT),AREACI])
CUNTINUE
CALL SCALE (PERMU, NUM,8,,PMIN,DP,1,PTK)
CALL AX]S (y,s0,,15HD}PBLE <neavF5>.1§ 8,990, PTK,PMIN,DP,4HF4,2)
CALL SCALE (AREA,NUM,10,,AMIN,DA,1,ATK)
CALL AX]S (0,,0,,2B8HAREA/MOLECULE (S0 ,ANGSTROMS),»28,10,,0,,ATK,
1AMIN,)DA,4HFe,2)
CALL PLOT (0,,0,,2)
CaLL LINE (AREA,PERML,NUM,1,0,0,1,1)
CALL PLOTY (1,.10.03)
CALL PLOT (1,,310,,2)
CALL SYMpop (1,,10,,0,21,20HPERPENDICULAR DIPBLE,0,,20)
CALL PLOT (13,,0,,=3)
CONTINUE
ICOUNT2JCOUNT+1

G0 T 2U

FORMAT (1)

FORMAT (]1,5X,12)

FORMAT (42,5%,12,5X,A8,A8,A8,48)

FURMAT (t6,2,5X,F6,2)
138X,23HF1LM PRESSUR&(DYNEB/CM)n5X-2§HAREA/M®LECULE(SO, ANGSTREMS)/
2)

F@RMAT (47X)F6,2,25X,F6,2)

FORMAT (//,58X,15HCALBULATED DATA/17X, 24HCOMPRESSIBILITY(CM/DYNE
1),5%X,35HMUDLLUS OF CEMPRESSIBILITY(DYNE/CM),5X,2BHAREA/MOLECULE(SO
2, ANGSTRBMS)/)

FORMAT (24X,E10,3,25%X,E10,3,30X,F6,2)

FORMAT(///,28X, 20H®R16!NAL DATA! SET-,!i 2X)AHRUN=,12,2X,44A8/
137X 25HDELTA VOLTAGE(MILLIVOLYS) %X 28HAREA/MOLECULE(SG, ANGSTROMS
2)/)

FORMAT (//,58X%,15HCALCYLATED DATA/35%, 208HPERPENDICULAR DIPRLE(DE
1BYES), bX.dBrAREA/M@LELULE(SQ. ANGSTRANS) /)

FORMAT (45X ,F4,2,38%,F6,2)

CALL STUPPLOT
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